Favipiravir can evoke lethal mutagenesis and extinction of foot-and-mouth disease virus.
Antiviral agents are increasingly considered an option for veterinary medicine. An understanding of their mechanism of activity is important to plan their administration either as monotherapy or in combination with other agents. Previous studies have shown that the broad spectrum antiviral agent favipiravir (T-705) and its derivatives T-1105 and T-1106 are efficient inhibitors of foot-and-mouth disease virus (FMDV) replication in cell culture and in vivo. However, no mechanism for their activity against FMDV has been proposed. In the present study we show that favipiravir (T-705) can act as a lethal mutagen for FMDV in cell culture. Evidence includes virus extinction associated with increase in mutation frequency in the mutant spectrum of 860 residues of the 3D (polymerase)-coding region, and a decrease of specific infectivity while the consensus nucleotide sequence of the region analyzed remained invariant. The mutational spectrum evoked by favipiravir differs from that observed with other viruses in that no predominant transition type is observed, indicating that a movement towards A,U- or G,C-rich regions of sequence space is not a prerequisite for virus extinction. We discuss prospects for the use of favipiravir to assist in the control of FMDV, and its possible broader use in veterinary medicine as an extension of its current status as antiviral agent for human influenza virus.